Heterogeneity of cell firing properties and opioid sensitivity in the thalamic reticular nucleus.
The thalamic reticular nucleus receives afferents from the dorsal thalamus, cortex and brainstem, and projects back onto most cortically projecting thalamic nuclei thus playing a key role in the synchronization of the thalamocortical network. Although this nucleus was initially thought to consist of a homogeneous population of cells using GABA as a transmitter, and sharing identical intrinsic membrane properties, some heterogeneity was subsequently reported. The morphological diversity is generally acknowledged, but only two studies have shown functional differences between two classes of cells which vary in their ability to discharge in bursts. However, the location of the non-bursting cells was not characterized with anatomical techniques. Our recent work on the action of mu-opioid agonists in the thalamus revealed a widespread K+-mediated inhibition of most, if not all, thalamic relay and diffuse projection neurons. However, in the reticular nucleus, preliminary experiments suggested that the opioid sensitivity was variable. Based on these results and on observations of a discrete localization of mu-opioid receptors in the reticular nucleus, we investigated cellular heterogeneity within the nucleus using opioid agonists as markers. Using the whole cell patch clamp technique in young rat thalamic slices, we tested the responses of 28 neurons to opioids, the intrinsic membrane properties of each cell, and their relative location within the nucleus. Two types of intrinsic membrane properties underlying distinct discharge behaviours were seen in neurobiotin-labelled cells clearly located in the reticular nucleus: type I with the typical bursting behaviour previously reported in reticularis neurons, and type II in which bursting was greatly reduced or absent. Each class of cell could be further divided into subpopulations based on their opioid sensitivity. About half of both bursting (20) and non-bursting or tonic (8) cells were strongly inhibited by the mu-opioid receptor agonist D-Ala2,N-Me-Phe4,glycinol5-enkephalin, an effect mediated by an increase in K+ conductance. At no time was inhibition by delta- or kappa-receptor agonists seen. Our work therefore further demonstrates that the reticular nucleus is functionally heterogeneous, although the role of such cell diversity has still to be determined.